Evaluation of free radical production, mitochondrial membrane potential and cytoplasmic calcium in mammalian neurons by flow cytometry.
The overexcitation of glutamate receptors is believed to be the cause of several neurodegenerative disorders. The determination of calcium fluxes, mitochondrial membrane potential (MMP) variations or the production of reactive oxygen species (ROS) in mammalian cells are usually measured during the development of potentially useful drugs that might interfere in the events induced by glutamate receptor activation. By using flow cytometry with dissociated cerebellar granule cells, we have developed a rapid and economical method to measure changes in biochemical parameters that are involved in neuronal cell death. The formation of intracellular ROS is measured using 2',7'-dichlorofluorescin diacetate (DCFH-DA). The mitochondrial membrane potential is assessed by the retention of rhodamine 123 (Rh123), a specific fluorescent cationic dye that is readily sequestered by active mitochondria, depending on their transmembrane potential. Finally, intracellular calcium increases are detected by using the calcium-selective indicator Indo-1. Cell viability is also assessed by using propidium iodide (PI) which stains DNA strands of permeabilized cells. This method might be useful for the screening of new drugs with potential neuroprotective activity, with improved cost/effectiveness ratio compared to other techniques.